Abstract
Introduction
This paper is a call to action to researchers and policy makers interested in improving education across the developing world. There is an increasingly prominent focus on improved assessment of student learning in the global movement for education reform, yet most of the focus is on improving national examinations and international benchmark tests that measure what students have learned. There is very little discussion about other assessment strategies that are known to have powerful impact on improving how students learn. Many nations and regional alliances have created improved standardized examinations [1] and there are valuable international collaborations such as Assessment & Teaching of 21st Century Skills (ATC21S) that are developing assessment tasks to measure many more complex intellectual skills and abilities needed for the 21st century. However, these large-scale standardized examinations are not the only type of assessment that ministries of education should be thinking about. There is an important role for a different type of assessment that is created by teachers and is embedded into the daily practice of teaching and learning that is often called assessment for learning. This paper seeks to highlight the potential impact of assessment for learning in global education and to urge the research community, international organizations, and national ministries in developing countries to consider how these strategies may play a role in education reform efforts. We briefly review the research about assessment for learning, outline five key assessment approaches, and make suggestions for implementation. Both the research and our 15 years of experience observing classrooms suggest that these practices are viable strategies in developing country contexts.
Assessment for learning
Teachers always have assessed student knowledge with strategies such as recall tests or by asking content questions during a lecture, but researchers and practitioners are beginning to understand that other types of assessments can play an important role in supporting learning [2] [3] [4] and in transforming teaching practice. Assessment for learning, the term we will use, is the idea that classroom assessments should support ongoing teaching and learning [5, 6] ; should be administered frequently; should be embedded into the learning process [7] ; and can be effectively developed by classroom teachers [2, 4] . Researcers have found that assessment for learning is one of the most powerful interventions available to improve student outcomes. In fact, in order to change daily teaching practices, teachers should start by updating their arsenal of assessment strategies [8] . In a seminal review of the literature on how people learn, the US National Research Council asserts, "appropriately designed assessments can help teachers realize the need to rethink their teaching practices" [9] .
Despite the potential for assessment for learning practices to improve teaching and learning, there is little focus on promoting their use in developing countries. Assessment for learning strategies are becoming increasingly common in the richer countries of Europe, North America, and Australasia [5, [10] [11] [12] , but the research we have found in developing countries suggests that these practices are barely used, if at all, and in many countries they are not even part of the conversation.
Assessment for learning in less-developed countries
To assess the extent of current efforts to support these strategies in developing countries, we conducted a brief literature scan for published research in English, Spanish, French, and Portuguese about assessment for learning strategies in countries in SubSaharan Africa, Latin America, East Asia, South Asia, and Southeast Asia. We limited our search to five common strategies: rubrics, performance-based assessment, portfolios, self-assessment, and peerassessment. The policy research literature suggests that many ministries are thinking about the topic, but there is still little research around these practices in developing countries and few concerted efforts to promote their use [13] [14] [15] . Much of the effort on assessment is focused on improving national examinations [16] . In East Asia and Southeast Asia, most countries have well-established examination systems in place whose high-stakes social functions, such as gaining admission to university, make it hard to move away from these traditional approaches [17] . Additionally, the fact that countries such as Singapore, Korea, and Japan consistently top the lists on international examinations such as PISA or TIMMS adds validity to the idea that examinations promote quality [18] . Many of the Spanish-and Portuguesespeaking countries in South America have developed new standardized assessments of student learning at the national levels and also new regional assessments [19, 20] . But the limited amount of research on classroom practice finds that most teachers in less developed countries still use traditional assessment approaches [15, [21] [22] [23] [24] [25] [26] [27] ].
Potential impacts of teacher-made classroom assessments
Over the past ten years, through our work as a global evaluation partner for the Intel® Teach teacher professional development programs 1 , our observations suggest that many classroom assessment strategies can work within the contextual challenges that teachers in developing countries often face-large class size, short lesson periods, and limited resources. These approaches have a proven impact in a variety of wealthy countries and, we assert, can be similarly effective across a range of developing-country contexts. There are four main dimensions of teachermade classroom assessments that the literature 1 The portfolio of programs we have evaluated include The Essentials Course, Getting Started, Teaching Thinking with Technology, and the Leadership Forums.
suggests can effectively push teaching and learning into the 21st century.
1. Provide insight on student learning so teachers can modify instruction. Because many of these assessment tools and strategies are formative in nature, the information garnered from their implementation can be used to immediately inform teachers' instructional decisions [6] . The teacher can use information collected during the learning process to evaluate her own teaching and to make changes to future lessons around the needs and goals of those students. As teachers become more aware of their students' interests, needs, strengths, and weaknesses, they are better positioned to modify their instructional strategies and content focus to help maximize student learning.
Assess a broader range of skills and abilities to provide a more robust portrait of student ability.
Traditional forms of assessment, such as multiplechoice, fill-in-the-blank, and true/false questions privilege memorization and recall skills that demand only a low level of cognitive effort [28, 29] . The assessment tools and strategies outlined in this paper provide more robust means to measure higher-order thinking skills and complex problem-solving abilities [30] . Strategies such as performance-based assessment (PBA) and portfolios take into account multiple measures of achievement and rely on multiple sources of evidence, moving beyond the standardized examinations most commonly used for school accountability [29, 31] . Self-and peer-assessment both teach and assess a broader range of life skills, such as self-reflection, collaboration, and communication. As a tool to measure student learning, rubrics allow teachers to measure multiple dimensions of learning (rather than just content knowledge) and to provide a more detailed assessment of each student's abilities instead of just a number or percent correct.
3. Offer students feedback about their learning and guidance on how they can improve. Giving feedback to students about their current knowledge, abilities, or performance, the desired level of knowledge, abilities, or performance, and the gap between the two is a critical function of formative assessment [3, 32] if it is to improve teaching and learning. Effective feedback should collect information about how and what students understand and misunderstand and allow teachers and students to find directions and strategies to improve [3] . The feedback also should help students understand the goals of their learning. This is especially important when we are talking about complex learning outcomes that are not measured by content recall tests [32] . Final course grades, for example, are at such a distance from the day-to-day learning activities that students would not be able to identify specific strengths or weaknesses in knowledge or abilities, and that type of grade would not help them reflect on which learning strategies or practices had been most or least beneficial for them.
Give students new roles in the assessment process that make assessment a learning experience.
In contrast to the traditional teacher-designed, teacheradministered, teacher-graded tests, assessment for learning strategies give students active roles throughout the assessment process. Involving students in the creation of assessment criteria, the diagnosis of their strengths and weaknesses, and the monitoring of their own learning transfers the locus of instruction from the teacher to his or her students [33] . Giving students these new roles fosters metacognition and active participation, and ultimately puts students at the center of the learning process [34] . During peerassessment, students are asked to be the actual evaluator offering feedback and suggestions on how to improve their classmates' work. When created collaboratively, many of these assessments enable teachers and students to interact in a way that blurs the roles in the teaching and learning process [35] . When students are part of the assessment process, they are more likely to take charge of their own learning process and products and will be more likely to want to make improvements on future work [36].
Five effective assessment strategies
There are many instructional practices and tools that could be classified as assessment for learning, but here we present five broad categories selected because we have either seen them being used in developing countries or we feel they may be effective in those contexts. They also share one common characteristic: All of these strategies can be used with the whole class. They do not require teachers to tailor the assessment for each student, yet the assessment still provides personalized feedback. We felt this was important for teachers with many students. For example, a portfolio assessment will have common criteria for each student, yet each student is able to trace his or her own learning progression over time.
The following sections describe five assessment tools and strategies: (1) rubrics, (2) performance-based assessments (PBAs), (3) portfolios, (4) student selfassessment, and (5) peer-assessment.
Rubrics
Rubrics are both a tool to measure students' knowledge and ability and an assessment strategy. A rubric allows teachers to measure certain skills and abilities not measurable by standardized testing systems that assess discrete knowledge at a fixed moment in time [37] . Rubrics are probably the most widely used assessment for learning practices.
The rubric is not only utilized in conjunction with summative assessments, it is a tool that can enhance the entire learning process from start to finish by serving a number of purposes, including communicating expectations for an assignment and providing focused feedback on a project still in process. The rubric can function as a teaching as well as an assessment tool [38, 39] . Collaborative rubric development also can promote cooperation between teachers and students as they work together to build and utilize the tool [40] . Inviting students to participate in the generation of rubric criteria not only pushes students to think more deeply about their learning, it helps foster a sense of responsibility for their own learning process and helps develop critical thinking skills that can be transferred to other learning situations [38, [40] [41] [42] . As such, rubrics encourage self-monitoring and self-assessment, and give structure for a final grade on an end product [9, 38, 40] .
Our own research on the Intel Teach professional development programs, which introduces the use of rubrics, finds that teachers in almost all countries are interested in learning about and using rubrics: On a survey of over 9,000 participants in 16 countries, 57% of respondents reported increasing their use of rubrics [43] . In our fieldwork in developing countries, we have seen teachers using rubrics to broaden the range of learning dimensions that they assess to target such things as creativity, communication skills, or collaboration. In both Costa Rica and Chile, for example, there even were teachers who had students co-develop dimensions and expectations [44] . However, our literature review found only a few research articles examining the use of rubrics [45] .
Performance-based assessments
Performance-based assessments (PBAs), also known as project-based or authentic assessments, are generally used as a summative evaluation strategy to capture not only what students know about a topic but whether they have the skills to apply that knowledge in a real-world situation.
There are many types of products that could be used as part of a PBA. Some examples include: designing and constructing a model; developing, conducting, and reporting on a survey; carrying out a science experiment; writing a letter to the editor of a newspaper; creating and testing a computer program; and outlining, researching, and writing an in-depth report [46, 47] . Regardless of the type of performance, the common denominator across all PBAs is that students are asked to perform an authentic task that
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PBA, coupled with a well-designed measurement tool such as a scoring rubric, can provide how and why a student might be struggling, versus just the what of standardized tests; as a result, PBA actually can help teachers figure out how their students best learn [49, 50] . PBA, used as a formative assessment, also provides more timely feedback than do large-scale standardized tests. Standardized tests can take a number of months to produce results, but PBA allows teachers to make meaningful adjustments while they are still teaching their current students [31, 46] . Additional benefits of PBAs are that they are inherently more student-centered, and are better at assessing higher-order thinking and other 21st-century skills [31, 47] .
PBA is another assessment for learning strategy presented in the Intel Teach courses that we have seen widely adopted among participant teachers. On the Intel teacher survey study in 2005, 67% of participants in 16 countries increased their use of PBA [43] . Most of the PBA activities that we observed in various field studies of the Intel programs in developing countries generally consisted of students presenting PowerPoint presentations on research and taking questions from peers, although we have seen students in many countries, such as Argentina, Peru, Turkey, Jordan and India, give presentations to parents and the community [51, 52] . Again, there is little research on the use of PBA in less-developed countries [53] .
Portfolio assessment
The most salient characteristic of the portfolio assessment is that, rather than being a snapshot of a student's knowledge at one point in time (like a single standardized test), it highlights student effort, development, and achievement over a period of time: Portfolios measure a student's ability to apply knowledge rather than simply to regurgitate it. Portfolios are one of the most flexible forms of assessment because they can be effectively adapted across subject areas, grade levels, and administrative contexts (i.e., to report individual student progress, to compare achievement across classrooms or schools, and to increase parent involvement in student learning) [36, 42] .
Portfolios foster self-reflection and awareness among students, as they often are asked to review previous assignments and projects and to assess strengths and weaknesses of both their processes and their final products [36] .
When well-integrated, portfolios also can foster collaboration among students and their peers as well as between students and their teacher [54] . Students' critiques and evaluations of classmates' work can even be included as an additional artifact in the portfolio collection. Nunes [33] believes that one of the underlying principles of portfolio development is that "it should be dialogic and facilitate ongoing interaction between teacher and students."
Technology is playing an increasingly important role in enabling teachers to use portfolios. In the past decade, portfolios have moved from paper folders and file cabinets to electronic databases in social networks embedded within the online "cloud." While eportfolios offer many of the same benefits of conventional portfolios, there are additional advantages that affect learning, teaching, and administration, including increased storage space, easier editing, and more opportunity for creativity.
There is a small body of research from Latin America and the Middle East on portfolios. The research in Latin American is at the university level and found portfolios to be an effective strategy promoting student self-reflection that helped guide students' future learning [55] [56] [57] . Mellado Hernández also looked at the use of an online portfolios tool to find that students preferred the online tool to paperbased portfolios. When the portfolio is well-integrated into a teacher's instructional practices, it can function as a strategy to increase student learning across a variety of subject areas. Studies in Iran and in Turkey showed increased student achievement in English as a foreign language [35] , science [58] , and writing and drawing [54] .
Self-assessment
Self-assessment is generally viewed as a formative strategy, rather than being used to determine a student's final grade. The main purpose is for students to identify their own strengths and weaknesses and to work to make improvements to meet specific criteria [59] , or for learners to consider and give feedback to other learners about the quality or value of their work [60] . A number of channels can be used to aid students in their self-assessment, including journals, checklists, rubrics, questionnaires, interviews, and student-teacher conferences. As with the previous assessment strategies, the rubric is often the most effective tool to help monitor and measure student self-assessment.
Self-assessment is used to promote self-regulation, to help students reflect on their progress, and to inform revisions and improvements on a project or paper [59, 61] . Ross [62] argues that in order for self-assessment to be truly effective, four conditions must be in place: the self-assessment criteria are negotiated between teachers and students; students are taught how to apply the criteria; students receive feedback on their self-assessments; and teachers help students use assessment data to develop an action plan.
An additional strength of self-assessment as a formative assessment tool is that it allows every student to get feedback on his or her work. Few classrooms allow teachers the luxury of regularly responding to each individual student, so when students are trained in self-assessment, it makes them less reliant on teachers to advance their learning [59] . Self-assessment is an interesting strategy to consider in many contexts where there are high student-teacher ratios and short school days, because much of the work can be done by the students and on their own time.
The few studies on self-assessment find it to be a valuable practice. For example, McDonald and Boud [63] report that high-school students in Barbados who were trained in self-assessment not only felt better prepared for their external examinations, they actually outperformed their peers who had not received the training. There are a few other studies on selfassessment in developing-country contexts: Cristancho Garcia [55] looked at portfolios as a self-assessment tool, and Conteh and Moanakwena [64] looked at selfassessment as a critical part of collaborative projects among Botswana university students.
Peer-assessment
Peer-assessment, much like self-assessment, is a formative assessment strategy that gives students a key role in evaluating learning [65] . Peer-assessment approaches can vary greatly, but the primary goal for using peer-assessment is to provide feedback to learners, since student time always will be more plentiful than teacher time; that makes this strategy particularly relevant for developing-country contexts, which often have many students per teacher.
Peer-assessments can be used for a variety of products, such as papers, presentations, projects, or other skilled behaviors. Feedback that students are asked to provide can confirm existing information, identify or correct errors, and offer insight on process, problem solving, or clarity of communication [66] .
Peer-assessment is associated with both performance gains and cognitive gains for students who receive feedback and for students as they give feedback. The research suggests that, when done properly, peer-assessment strategies can improve the quality of learning to a degree equivalent to gains from teacher assessment [60] . Giving and receiving feedback impacts metacognitive abilities such as self-regulation [66, 67] , influencing time on task and engagement in learning, and improving learning outcomes. Asking students to provide feedback to others also can improve their own work as they internalize standards of excellence [68] .
When used in conjunction with collaborative learning, peer-assessment also can improve interpersonal skills, such as group work, consensus building, or seeking and providing help [69, 70] . In collaborative peer-assessment techniques, students could work in groups to review work, an entire class might evaluate student presentations, or students can even be asked to assess their own group's work.
Work by Carless [71] and Bryant and Carless [72] explored the reactions to peer-assessment strategies of Chinese students from a "test-dominated" culture, and found that students saw value in peer-assessment as a way to help them prepare for tests. Conteh and Moanakwena [64] researched the use of peer-and selfassessment strategies at a university in Botswana to find that students valued peer feedback on their group projects since the peers knew more than the professor about details of the group project and were able to provide better feedback.
Conclusion
From 15 years of conducting field work in many developing countries, and reviewing survey data from teachers in over 20 countries, we know that many assessments for learning strategies can work within the contextual challenges that teachers in developing countries often face-large class size, short lesson periods, and limited resources. We have been able to observe the use of assessment-for-learning approaches in classrooms in countries as diverse as India, Turkey, Chile, and Costa Rica [51, 73, 74] . In our fieldwork with teachers trained through the various programs, we have seen assessment practices ranging from studentand teacher-designed rubrics in Chile to performancebased assessments in Turkey and India.
These five assessment tools and strategies overlap not only in the ways in which they can push teaching and learning into the 21st century, but in the types of supports that are needed to make that push successful. While all of the assessment strategies and tools discussed can be developed by a teacher in his or her classroom, in order to maximize the impact on teaching and learning teachers require support beyond the confines of the classroom walls. School administrators, as well as leaders at the local, state, and even national levels, must be prepared to offer various types of supports, including research and development grants, relevant professional development (PD), sufficient planning time, and access to high-quality resources. Moving beyond standardized testing and single-grade assessment is a step in the right direction, but the adoption and integration of classroom-based assessments will be truly successful only if leaders take the vital next steps in ensuring that these necessary supports are in place While the focus on reforming national examinations should not be abandoned, we urge ministries, education administrators, researchers, and teachers to broaden their view and support the use of classroom-based assessments. The research from the developed world strongly suggests that these assessment tools and strategies can positively affect a number of key areas of teaching and learning, and yet assessment for learning is not being harnessed to improve education in the lessdeveloped world. To promote assessment for learning in developing countries, there are three critical issues that must be addressed: (1) developing pilot projects that adapt these strategies to the complex contexts of developing countries; (2) researching those projects to better understand what works, what doesn't, and why; and (3) creating a policy context that sufficiently and effectively supports teachers in using innovative, classroom-based assessment-for-learning strategies.
